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Abstract 



PROBLEM TO BE SOLVED: To accelerate the memory access speed so as to judge page hit 
at a high speed. 

SOLUTION: While using not a DRAM logic address but a CPU address, a page hit judgement 
circuit 126 judges whether the memory access of this time is performed to the same bank and 
the same page as the memory access of the last time or not. The CPU address can be utilized 
for judging the page hit since the unit of address translation from the CPU address to the DRAM 
logic address due to an address translation circuit 121 is set to the value higher than the page 
size of DRAM bank. Thus, the address translating operation and the page hit judging operation 
can be parallelly performed so that the page hit can be judging at a high speed and the memory 
access speed can be accelerated. 
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i mm i ] m&oRA s m^vztim® 9 s -c 

T\ CPUa»£>0XX*'J7KU.*£. ffifEMfc^D RA 

MA>^taiMLTSiJoaT A,iifcDR AMt&ar fp 

Xfc£8W4 T F UX3EM¥Kfc . 

ftmnX* VTt-txmz&tfh CPU fr{o<F>*± y 7 
FUXfcttftU ^•^ ; ty7KU-Xi:^ini«0^^'J7 
^•feX^tcfctt^C PU*'A,^t 'J7KU:*fc£JtK 
U -gcL7tB#^|lIco^ ; e l J7^-feX^fiIB](r)^^iJ 

^-y t -y Ffi^ttt/TrS^-^t >y F«£#&fc . 
flflE7 F UXSSft#gb&»6{fJ* D RAMf&Bi7 F 
^fn-PU, fc'cODRAMyN'y^tfORASff^- 
fraj*-t*A»**^6RASr3-^tr»-»T. mite 
AL-^'t-y Fffi^*Wj§ft.£B$, DRAM^-y't- 
K7?**«fcfcORAS«*aS**MW*fr3RAST 

A. 

[M&I2] WKCPU<0*-;Ul«7?yy«y5>lM 
DRAM'j7l/7yat^^K RAS:MA7 
>7F, ^^(ii^XrAU-fe'y hlZfeiZ. DRAM^- 
yt- F7?*X*^ltg&^-x7?*X^TOS2: ffl 
IED R A M**.- - F 7 ? * xaqF^Ttl^- ^'7? 

m^-yrv^xiFwt&mm. we^-^t -y f 
i tesjo^ * y Mupj/^f-A. 

3 H5l£CPUtJ:oT7FL"y^y^tg 
Sr-X t U 7 F l/-x£IB*«!j£-$-4*»W>* * y 7 F 

xu7-en^rov^t. y-F^^-fex^rfiF^rf^ 

XtyfA-fXcoa^^^f StPfifc 5-f F7?-teX 

^t* * * y Jitttt $ tvfc* ^ y Rttf- tvi* 

ffie^-^h-yFW^Sti, 

mE?)^ y 7? -bxefttstts c p vtrhn* t y r 

F l-At-MlzZcr,* ^ y 7 F UX fc*tl&t£ .X * 'J 7 
FPXxy7c7)HtrlB^ : £yJa , l4ffif87!) { 7'f F7^-feXfc 
y - F 7? -feX i: ^ * 'J T '*-f * & L T V* 

h7?*Zk 'J - K7?t^W^-mT*4H*tt 
4?/WMfflHBfc*»U 54 F7?-feXfcy-F7? 

fcL y7FUX£4-II]^;< ; &y 77 

■fe*l$fcJ3»tl> c P U*^^* 'J 7 F UXktf-W: 

*v)7-7*x<r)->r4 9)mmk<r>--%.z3imz. mi 



* y 7 f uxaaasit ifi-r *«r<^» turn u* 

xy7**vWlfcOWC. F7*nf ^Fj&fifirSivC 
v^A^^Sr^-f^-f Frn-r^ Ffffgfcdf^-yv-j.^ 
* 'J Srffiffl Ufc*-r -y s'y^»f£a*53to«A»£3ct* 
■v -y S^flBRfc * 'J MHtS#£»$*ifc* * 

mie^-^t-yFw^gji. 

huEO*^ 'J 7? -testis CPUK^t'J7 

Fi^xt -ttic-e«)^ * y 7 f u xfcstjw * y 7 
f i/xx y 7^fns^ t y mttt#$g£«ft u t 
•y Fflg^t . uftztix^z, imx* y jattffi^fc 
tcs^vc* mzgm-i-^iM fwmnzvtfeth 
z t t -tiffltm 1 leuo^ * y «»^f a . 

[id*JB5 3 fflfiCPUtioTTo^ApI^Cffl 
i££fU mrlE^-^'b-y FfiJ^Sfcit/fFlERASr 

BufE^-xt -y Ffl^SiJiyMERASrn-y^ 

tyw»^f-A. 

[|f*JS6] frlECPUcD*-;PF77y y -y^*^ 
DRAM'j71/7i'at'f^k RAS7-fA7 
<)h. t7t<ixX-rAy-fe-y Ffcfto-C. DRAM^.- 
- F 7 r-tXlfflti&^-iSTf *X*imttMb B? 
ISDRAM^-x^- F77-feX*q^Ifig^-x77 
*^^r^«®t<7)2oOttS$:l : JIt, »tt<0«!B*< 
mtE^-y'77-feX^^«OB#. B?IE^.-vh .y F 
fJS#St«»$itTV^^^y7FUX<15:, DRA 

$ £ te&fiH-i i t ZftWlt -r* iB*JB i lEaox ^£ y 
«iJ»^-rA. 

[11*57] lulECPU<7)*-^F77/y vs/lM 
DRAM'j7l"/yj.t^ RAS^^(A7 

•7F. *7tJix^-rAy-fe-y FttafoT, DRAM^- 
F 7 7 t^frW^- ^'77 -fex "Tf&byg i: fj 

fED RAM^-y't- FT '*XiPF*It&&'*-i/7 '? 

HiilE^-^T^-feX^flg^O^iHalE^-^b -y F 
ft^-i&^t't&^fcfiERA Sxn-^O^r^R 
AS«^ffl*8r^-{^x-7*;kt*«!B[ta*a-C*-> 
T, fFlEDRAM/N'y7 5r77-fex-tSA'xvx^**B9 
IEC P U k *ti£M<7>ftW'<x-?x?k flt&T « 0#b 

- 7 -fe ^^Tffi«IB3i» fe^- i \?T 9 -fe ^^TifittlB t 

1 F i: L&V ^ 2 ^E- F k SrW t . 
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[00 0 1] 

k LTfcfflSilS D RAMA>; £$*JK 7 7-bX-t 
[0002] 

y - F 7 -y 7 ? 4 7 i li 7 •/ 7" F -y r 9 4 TCO 

£<08<^-y-M'3>'tjL-:?fcfc^Tli»fl 5 & 
x 3. £ fimtl ? o/n-b v -tf-fr'C P U k L 

[00 03] v^iftj^'?-* ?orn-fe<y1?-£C 

[0 0 04] L*>L3r#f>, CPU^fyyaJrtl 
I/O *T fc * 4 y * * y ti* 1*5 r ? -fe x*% < t£ & t> 
»rCli*<. ^f^yyaS^mLtilCIl CP 
UAvMy^yKftLT^y MM? 

12, S^XTAttffi£i^S-£6fc*>fc:{i, CPUtiS 
^ t y ij _ ^ y y j y. y-j 7ju<r>mff&%.$: $ib 
&Zktf£&F*IXk%:&. 

[00 0 5] ^-V1r)Vnv\Z^-?<F>X4y*^)k 
LTfcL a», r>f^5 RAM (DRAM) **ttffl 
$*lTV^. DRAMIi, X^f-z-f^RAM (SRA 
M) fcifc^Tffi3*hr»!>RE. 7?-bXiffig#iIU 

DRAMf 7 rgttco&j|& t'to^#:S'«K;ur« 
tct'commz i & * t y t-^t9^ u^tokw 
[00 06] ^ft^-i^-F^-bx^My^y- 

Uh. ^-i/t -y hflStV^««i, DRAMCO^-v'* 

D R A MAy?*>H— o 
dfcT'&S. PI-^-i^'TfeiUf. RAS (o->7K!/ 
xxFn-7) ^tULiIL5r^fcL^rVi^r^-feX 

[0007] Sato** 'JiiJWs^-rATU:. C 

p u r f v £> d r a mmmr f i^x^^j&^fi* 



x £it£ d r a m; <y 7 1 m—Tt> h ^frtfRA S r 
x<?>u*;t Fuxt^-vt -y FWjgius&tc.fcoTit 

[0008] 

[SPJWJSfc List iwidC. t&TC 

tt» ^-i/tvhmfetf'trhtlhmlz. 7FWm 
RASfn-^i^^iWMfJ:^ 1 ). il&*fcL 

r . ^.- : Jh -/ Ffijjemra* 1 *^!. fc v * o mmtfb 

6. Zcotzfr. 'l-i't-ybLfzifrSX'fo-iXh. «7X 
-T MM tiMfi&Sk =5r 0 - +* : 5r«^r^ -fexSrlggi 

[0009] Cl^HfltiicOJ: 3 Srj&We^T&Sfut 
t«t. ^-^t -y hW5£S:ilBS[t:||fT"CS * J: 3fc 

[00 10] 

SyXfAli. SSC^RA Sfi-f 36**<i<P<iffl *)^Xt> 
*U SVH'MiLTr^-fexnltg^StoDRAMyN'y 
^fc. dil^DRAM^'y^^-^-fXULhcT)^ 

R A W-\> 9 izWfc I XM 0 MX t>tltl D R AMmW 

Y\yx\ l z^mthTYvx^m^n.k. wmox^vT 

^■txfiftiJftS C P Ufrioca* t y T K UXSrffi^ 
L. i<r>}<^)TYVxk^mcr>^^)T9 ^xmza 
(tSCPUj^^^tyTKUXfcSrJtKLs -Scut 

n#tc4-ni^^ y r ^ -trx*>'ia 0c7)^ ^ y r ^ * x t isi 

ft^Sr^-ri-^-vb-y hws#st, mierFi^x 
3an*a*»6aj*s*i4DRAM»arHw^*T3- 

KLT. t'WDRAM^'y^WRASft-^^ai^l.* 1 
l^t^RASf3-mot, f/E^-^'b-yh 

m^mti^tifzm. DRAM^-^-b-r^-bxo 

feftOR A S fi^tfcWJti|l£ft d R A S f 3 t ^ft 
mt&zkiffltti. 

[ooii] z^^umm^xy-Aiza^xit. ^~ 

>-'b -y bWS^St J: 0 . DRAMfmST F U^-eii* 
<. CPU7h'UX?:fflV^T, ^IH^^'JT?^ 

i/'b y hfJStC PU7H UX&Wmt&Z k h 
C0(i s CPUTHPX*^DRAMfiarFUX^c7)r 
F U X£®<7)HM&tfD R A Mv < > 9 cr>^~- V*rl XJil± 
Ofit|g€$ilTV^*»^T*S. ^tlCiO. DRA 
Mf&ar F UX*<HU|°1 t4-0WT^ -bX t T'laj— 

LX 1 & *»*»*> fe-f , C P U T F ^XtfM& 
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**:V7?-tX&Jg<?>lSmti:m%?&ZbtfXZ 
C 0 0 1 2 ] Me^-vb -y F«£#gli, mE 

o** u r^-fe^m-fetti. c p usb>fe<o> t y r f v 
xb-mzz<?>* * y 7 f wikwjw- * y r h u 
*xy70*nK**yKtttiHfc&*5'r F7?-fcXfc y- 

F7? -feX b X-mtch * =E y t-V'W X £f§5£ LT ^ h *» 

s^fe^flHBfc^fcS^tyr^*^**^^ F7 

? -teX fc y - F 7 ? -fexcov vffvc* & jjrTt 4 9 
)VW/mfe$m\,. y4h77*XbV-V77-tX 
bX'7?-txMMw**:0T *W Atfm%&b £ti, ft 
8£ivC US ^ * y T F UX fc 4-0^ * y 7? -fe XB$ 
(ct$»t*.C P U*> fetf)** y 7 F U-x i: L . J.o 

ft^siiT^sfrie-t-f tiuwsfflnmb+w?)** y r 
■y hot *atfr*-a «t ? wmw* z b mt u\ 

[0013] ZtllzX*). 7 4h7-7*Xb*)-Y77 
■bXbX'7? tAtt^cD* * y ir) U X tfm 4 1 * T 
h^Xt. ^yKttfciMfcftJ^SiJ^fc* 1 ), 

ita&^-^t -y hflj££±a>i,fca5a.x * y 7? *x 

[0 0 14] §£fc s ^yJgttttfSiLT, 7-f ft* 
Wkb -y xi^ty U:** -y xy»tf 

^st* * y r k i/x k-mcfia* tt < ^ 1 1 «t 

wzmm^$*r<t ? )v*%i&±<®!fcthzbtf 

X'%&. 
[00 15] 

izfaittvMw^xTA.bmmztiK.zyvi.-fi' 

ATA.#7fi%tlX^&. 

[00 16] ;03yfi-^yWli/-b7'7? 
* -f 7* £ 7 -y 7* F y 7° ? 4 T'CDtf- * 7Vl^ n- V f- 

F 1 OJtfcli, H^oJ: 3 tc, CPU11, s^Xr 
A3>hn-5 1 2, WWt'J 13, BIOS 
ROM 14, 'JT^-f A^n-y^ (RTC) 1 5, 
0a^3Vho-7 (PIC) 16, 
o-5 (KBC) 17, r ^7M3yho-518 

[0 0 17] ifc. yXfA*-Hl 0±fc»4. CPU 
o-#/Ua'x (7a-t>yir^xbm-&*%&i>$>Z>) 3 

1, I SA/E I SA/PC I^WftlJ^y^f 
Aa'x 3 2 , X XSX * y 7 F I'XA'x 3 3 & i:'* { iEf£ 

[0018] :o^fAtn «R>t'J* 



*aW*fc»02ooa8M9^*y3*^^2 1. 2 2 
jWRItfcivO**. Hltcfewcii, aatxtya*^ 
:? 2 1 , 22 £.*tl*tWBtX * 'J 4 1 , 42 £<$tt$ 

[00 19]tiig^ ; ty4 1. 4 2Ji, WA^t'J 

^nS^T^gy^^yT-^O, WitfDRAM^- 
H-^, D I MM*Jt(±S I MM^t'Jty'i-/^i;> 

4)«WiS<i-cv^. ififefliR^tyu, a^, ijsui 

WDRAM/<y^*»/$)fl|jR$tLTV^. 
[0020] CPU1 Hi, ^Jff'y'/^t'J 

vn'x3 lSr^-LT>-XrA3yho-7l 2t£SS$ft 
T^4. CPUn-*;WU3 l«i, CPUllSrffi^ 

mX'hh. ZZlZli, 3 2t'vVT-?rtX > 3 2t'-y 

hrh'^x^'x, h£V&nxT-?xm^mb'tf'& 

[002 1] isXT&aybv— 51 2«i, CPUd- 
3 1 1 2 tcorai:^$ilTfc 
0, CPU1 l^^OSSfciBt-Tv-Xf^rt^T^ 
^tyfeiVI/Of A>f^Srfl»t6. ZOi/XTA 
3VhD-512{±, **-h7HteJ:oT»j£3#irt: 
1IWLS IK«J:->TI|3S$tiTfcO, -ec7)4>Wi:i/X 
fWt'J 1 3fcJ:l>'tilS^^ 'J 4 1 , 4 2 OD RAM 
iWltiftW)^? y (flWos/n ••/ ?jWH*a4fi7: 

[0022] WA^t'J 1 3I±, Z<r>isXf-&<D* 

CODRAMyN'y^*^ffi^§tlTV^4. ^c7)vXrAp< 

^y 1 3fctt. ^-f<ymfA. Hff^o 

[00 2 3] J/XfA^t'J 1 3li, Bfffioa^^S: 

V^S. j/XWt'J 1 3Ji3 2h'-yh<0> ; tyTA*>f 
XT'S>0, -J-c0r-^^-MiCPUn-^;WyN*X3 1 

C7)3 2h'>yhT-^N'Xt3^§fl, 7KU*A 
^-•K- H4> * y 7 H a'x 3 3 £}f$?£ V ^ . 

y 7 KPXA'X 3 3J4D RAMI?ffl«7 F 
Xfo 0 , I ^ * y 7 F A'x 3 3 ±tC(i D R A M(7) 
timrVlsX {u*77Y\yX/i]yK7Y\yX) tfvX 
r-Aayha-y l 2*»4>tB*Sfi*. 
[0024] R«t x UMftX* 'J 41.42 fc-fivWi 
3 2t'-y F^^yrA'-fXT'SiO, ftm$ho*?9 
21, 2 2*^LT*c>f f -^stf-h* t CPUD-*/U 
A'X3 lc03 2t'-yFf-^A'xttS8ES^, 7FL-X 
A^] F * y 7 F U X>< <X 3 3 tjgffi $ ilt V. 
S. 

[002 5] yXfA>t'J 1 3(={i2*t7)0'7 
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THW-XXhn-T'ft-fll (RASH : RASO, RA 

SI ) ifflBlZtLXVl. tm***)?*?? 
2 lUiM^2^<r)a^T¥UXXhu-ym^t (R 
ASH: RAS 2 . RAS3) #»«$*U &3S**>; 
3*?*2 2fct> % JM02*tf>D'>7Kl'.X.Xhn-7' 
ft#H ( RASH : RAS4 s R A S 5 ) #S8KSsh.T 

[0 0 2 6] 54>K, 5/;W»;>c*!n 3t$J:tfliR* 
*'J4 1, 4 2 £(4. j&5A7FUX*M3-:/fi^ 

(CASH) . «J:tffliSO«-aMWt^Ml M* 
-7VHt<HtWE . T»> h 7 "/ V 4 *-77Ht-tHOE 

[00 2 7] isX^J****) 1 3feJ:l/til^* l J4 
1. 4 2F*K0£T<DDRAM>'<>' : 7(4. CPUllOD 
RAMffl^L^KUXSISlCiEfiSftS. Z^isXr 

[0 0 2 8] Wf^t'J 1 3fcJ:i;iiiS^ ; eU4 
1, 4 20»J-H/9'f hT^-feXfflaPtefeVvrii. R 
ASH (RAS0-RAS5) (TJl^T^f •(/«.! 
tR£S#l, *<0T^f-^y«»ORAS*lt:«ffllS<i 
ftDRAMAy^^7?tXSf!?)DRAMA>;j:L 
TS^Sixl.. «l<0J:3*RASli<0ft»M»tt» ^ 
rA3>hn-7 1 2co^ ; EU$fJfflln^-y^{c < t-3T^ 

[0029] [22 £(4. ^t'Jii|Iny7 ?<75fi§j£A% 

[0 0 3 0] ^yfJfflto^D'/:? 1 2 0 {4, DRAM 

OKI 2 1. RASfa-^12 2, n-yrt-'l/VA 
5A7H UXV/U-r7V?m 2 3. CASffetESSl 
2 4. ? 4 S y^WPBSS 125. *5 it^-^'h ? h 
WSgBIKl 2 6*HrLTHS. 
[003 1] THUXSSWaBl 2 1(4. C PUT 
X (A3 1 : 02 ) £DRAMtftS7KUX (MA 3 
1:02) fcSSjlf *. .Ic7)^$(4. C P U 1 1 <D^^ 
V 7 H UxSIHfcafcRBS *vt V^^ifccoD RAM^ 
* 'J X >J 7£ D R A M 7? -fcXSfflOi&Sr K UXSglSI 

[00 3 2] -f^t>%. 03 (A) Kip3ivO**J:3 

cpui lo^tyrFu^SEiatcut. a*, xx 
tJ±x * ijx ij t-^p * >j x 7<r> J: 3 & d r am 

X>jrOfi6fc. t'f'jfRAM. B I OS ROM. fc«t 

v a v r o m & f tsar* fcaxoTOrtw* 

(0A0 0 0 0H-0CO0 0OH) tfWkZtlXW 
7FU*S»illl»l 2 1(4. £«>J:d$rCPU** 



MX U 707 F J: 3 £7 F I'X^&fcff 

[0033] ifc. BIOS ROMtt&|ft$*UfcVG 
A B I OS^Xf AB I OS&fc'SrDRAMCne 
-LTttflW4*£fc:tt. H3 (B) fcjSSiiTV^J: 
■5(C. TOrfR«0>VGA B I O SX>J T&XlfisXT 
A B I O S X V 7 (3M 0 %X fcftfc C P U 7 F L-X fc . 
DRAMftarH^tcSKHSii*. Sfefc. >-XrA 
v^-y^O-F^-H (SMM) 2r3r-f£CPU<7>i§£ 
(C(4. *OSMMO#T^7VH£ffl$ft£SMRAMX'J 
7fcf JO ST fcflfcC P U7 FPX & D R AMWI7 F 

uxtsasiu. 

[0034] i^J:a : 5rCPU7HU'X*^DRAMf^ 
JI7h'WX'\co^{4. Witfl 6K;\M FJMiTfr*) 
ft*. Zfttztb, DRAMi&g7FVX<7)Tftt'«y FSB 

(MAI 3 : 0 2) (4. 7 F U X fcvvtt. C 

PU7K^X<7)T<&t'-y F8P (Al 3 : 02) 

[0035] 7FWX3SIIEIH1 2 ltCtoTftWlfc 
DRAMfftarHUX ( MA 3 1 : 02) i4. s^X-fA 
rtODRAMAy?£7FU?S<'V^*!fcftfcffiJB$ 
til. 

[0 03 6] RA Sr 3-^1 2 2(4. Z^ft^VisX 
tlZ-t-v h WzRA S 0~R A S 5 ttlftltofa- 

v^mzm->xDRAmmm7Yi'X (MA3i = o 

2) Srr'3-h'L. RAS0-RAS 5 HO <OD 
RAMI&97 h'l^X*Wcf T3 - H*ftSr»oR A S 
HZWRLXttitr?? iflz-fZ,. RKSUi79 
r 4 7*(ctl> S > ^if(4. ?4 S y/®Jffl[l]SS 1 
2 5 *»4>0 ^ -f 5 V/ftMI-Sf-C O N T HC «fc -o XVM 

[003 7] dORASra-n 2 20t3-HU)^ 
(4. #RASHOr3-h'^fftDRAM|SrS7H^X 

t (o~^/T—wcimtai-hm<7)Mzx ix'noztifi 

X'th. RAS0~RAS5**<l-WLO7* 

[0038] 0^7HWX/^7A7Kl^XV;Uf-rW 
t+tl 2 3(4. DRAMHS7HUX (MA 3 1 : 0 
2) Sr. 77-feXtt£DRAMA*y?£7KUyy>'/ 
t-S.^c0D^7KI^X (RA) btiy&7YVX (C 
A) t^MIM-S. Z<r>u*77Yl'X/t}y&7Y\<'X-? 

2 3cr>^U : JX^I,Zli. #DRAMA 
y^£DD>77KWX (RA) OBBttty KSiaSr^tWJ 
ffll/^^^^W-fey hSilTV^I.. d->7H1/X (R 
A) ti}vk.7YVX (CA) fc^M»^4»fWi. 79 
•teXfliiD R A M^n'V 9 t»J&t ilWW/^^f ^ tctago 

[0 0 3 9] D^7HU-X (RA) fei^^ATHU' 
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x (CA) (i. **!M*3 3±fcB3#MWeai*8*i 
4. Zcr>itiJ)?4 5>-/{i s :M S y^JjSPBSS 1 2 5 
*^<?5^-f 5^W«i#CONT2CJ:-aT«!WSil 

[0040] CAS^mSSl 2 4J1. rMSi^WP 
BB1 2 54*60*4 5 >^W«Wi-f-CO NT 3tt!!o 

-c cAsaott»s(Hnrts. 

[004 1 ] *4 2 5J1. «j*0>*4 

S yT'ftJftlfl-^C O N T 1 ~~C O N T 3 CI £ 

lz£r>X. RASf3-712 2, 0^7KUV*5 
ATVUX-?jUi-yU^l 2 3. fciVCAS^ig 
SS 1 2 4 0»^$r$ij»-rs . 9 4 5 V TTHMI^oat 
IWM, ^-i^'b -y 1 2 6 j&^O^-^t v 

[0042] ^-yt v hW^SK 1 2 6ii, mfUKOD 

UX £ & Is] CO D R A M 7 * -t X B$<9 c P U 7 H U X £ £ 

lit. ^-^h-yhi:<±. »»7)DRAM7?-t: 
X#H« 0 £ O D R A My n' y ? |*K^>PI— ^- "J^T? 
■feX-frS Z £ i n 5 . b -y h Lfc i £ tfWg^ft. 
S£. .TO^^-^'b-y hff-§-H I TtioT. * 

[ 0 0 4 3 ] ZCOX a ^-i^'h y h Ofl^tMm. 
DRAMf&^Kl'XTIi&C CPU7Kl/X^ffl: 

^-vb-y hmmzcpurrv-x^mmi-i zt 

tfX'Z 4<7)(i, C P U7 F UX*»6 D R AMiriI7 h* U 
X'\^7HL'X^cr)#{a ( 1 6K/nM H *>'DRAM 

SfctttRfcaflT^**^"?**. ZtUZX*)* DR 
AM|fea7K^XA5B?IIli:4-Il]«07*'feXi:t'[5l- / ^- 
LTV ^6 fe-fs CPU7 VVXtfm 

[0044]'<-yt7 hcOfJgtkt CPU7F 
(A3 1 : 02) 0+f*5A7HlxX»^±{!i7 

A^^e^PJg. DRAM7?^X^7AyyAy?£i£ 
5£t 6 $ fit V 7 H P X £ tti . 

[0 04 5] *7A7HUX<0b'-yhSc. o£ D^-v 
t-fXiJ7^txMi£0DRAMA>;»:rj:l). £ 
S9£*V ^-vb >y h¥ijjg08& 1 2 60(*Igl5Ui/'X*H 
i^-^'b , y hflgKttffi-f h'-y h £RA SttfeC 

xi<m.DRAM/<;>7i l ztfmt&mw*y*?! l ziii'>x: 

^-xh -y h««3ejWT*xM4. 
[00463 Zff>X*Vmmois>v?l 2 0fci4DR 
AMMW:M S &O3o<0#!«fc:*«6LfclM 



[0047] (l)^-^'byh 

4-HlcODRAM7*-tX^HU[H]t|SI-<7)DRA 
MAy?flw|3|-^-i''£7?-feXt£,r££l^. Z 
<7)%r&. DRAMrtyfii^-iS^-VX'Tf-txmW 
Ztli. -t^hib. *7A7KI/Xfcj;t;CASiWtt 
zyftltftffflmtl. RASf3-/l 2 2fc 
Jr4RASt&OW9S£ttfT*xh.a:V*. ifc, flings* 
* 'J -»M 7 / WfifcT L T i> R A S 18(27 7 tm :/#fiifc: 

[0048] (2)A^SX 
£*lti, 4H30DRAM7?*xa 1 ffilI]fcS ! 3:SDRA 
MA>-;?£7?-tX-f S^^o. .I<0*§-£\ RAS 
T3-yi 22CJ:6RAS||l<0flJ>J ! »i* t *feL, D 
RAM/N>7tt^tf>DRAM7?-feX-!M ?)VXT7 
•feX$*U. ttz. ^-^h-yhffiglllRl 2 6{C«» 
Sft.'O^-S't -y M"JSfflC PU7Hl^XOH«f* { 

[0049] (3)^-^'SX 

4-HI(7)DRAM77-bX^fFlH]i:|5l-ODRA 
MAy 2 7rt0p/irS'<.->''5:77-feX-ri> Jl £ . 

RASfn-/i 2 2£J;o-Ciiu®£|5|-<9 
RASIA>W7?f< y*aBtlftSLESit. DRA 
MAy*{iffl^£7)D R AMTf-txy-J 7)VXT9*lX 

TH^-yhv hm&flCPUT\ i l'X(r)WB\ti l 'frh 
tlh. 

[0 05 0]^. 047ISH6 2r#HgLT. RASf 
3-^1 2 2tS3£SfL&#RAS«fl5Ta-H*frt 

[005 1 ] 04Wi. xXrArtcODRAM^t'JV 
•y7°C0-W^$tlTV^„ ^ODRAM^^'JV-yT* 

(i. HI t*$ixTV^|,J:-5fc, i/^fA^-noi 
IZisXTAX&J 1 3£ LT21^2MyN'4 hDRAM 

A'y**<Hg$ix-CfcOs te3S^< ; e , J3^7*2iotS 

|g^< ; ei;4 l^'lfflcOSMyW hDRAMA>7*^ffl 
«S<1, t^t£5fi^ ; &'j3^7*2 2<7)iiiS^ ; &U4 2 
**2ffl<04M/NM hDRAM/<y**^^$ilTO^, 

[0 0 5 2] ^C0^. i*Lf,DRAMy<y^{i. 

MA-f hDRAMA'y?, 2»4MA^f hDRAMA' 
y?* 2il<7)2M/\'-f bDRAM/A'y^cOIlT, -g-ff-2 

0MA>f hcoDRAMmmr^uxsm^m^tii. 

[0053] ZOJ^VEMICti^Xli. SM^'^fbD 
RAW<y7lZttftst&RAS2mtZii0~-8W'\-<{ h 
eyTVVXffl&mW^Xhixh. *«W>4M/< 
4 hDRAM/<V?fc*M&t6RAS4ttfctt8— 1 2 
M/nM h07HL/XKffl> <J:«04MA'-f h D RAMA> 
^HWJSS-f SRAS5iKt(4l 2~1 6M/W b<07H 
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DRAMA>?£*tJSS-f£RASO&fc:{il 6~1 8M 
A'-f hcOTh'UXKH, &C0 2MAM hDRAMAy^ 
fc*fjM"4 RAS lUfcUil 8-2 0MAM YffiTYV 
3Jmim*)WZe>tih. RAS3«ittffl**uflrvw 
T\ £ORAS3«tettTKU*OTiW'JST6;h.$r 

[0 0 54] dcOH^ RAS0-RAS5*l-?-iveilcO 
[0 0 5 5] RASO~RAS58l*ft*ft<Of 3-K 

HfclW^TODRAMItfirFU^ffi (MA 3 1 : 

0 2 ) f'y hVWffiSZtlh . 
[0056] RA S 2«fflf3- 

DRAMf&EITKUXffl ( M A 3 1:02) <0±{i9t 
■yb (MA3 1 — 23) = "0000 0000 0" 
fc&S. DRAMf&JITh'l^ffi ( MA 3 1 : 0 2 ) CO 
Tfi2 1 b'7 Hi. RAS2«fc:iH&&*lfc8MV'C>f h 
D R A M A'y ? coo T K P Xfc it/^ 5 AT H fc 

[0 0 5 7] RAS4H<0r3-H*fH±, D R 
AMf&STFUXffi (MA 3 1 : 02) C0±ftl 0t*»/ 

h (MA31-22) = "0000 0000 1 0" 
DRAMffearh'l/Xffl (MA3 1 : 0 2 ) CO 
Ttfc2 0tf-yM4» RAS 4 *Ufc4MA>f b 

[0 0 58] RAS5H<Of a-K^ftti. DRAMfl 
STN'l'Xffi (MA 3 1 : 0 2) CO±fi 1 0t'-y h (M 
A3 1-22) = "0000 0000 ll"fc& 
S. DRAMf^7Kl/^f ( M A 3 1:02) coTft 
2 0h' 7 Hl RAS5^tg^$il^4MA'>f hDR 
AMA>^<on^r Kl^^fc«t^7ATFUXt L"C 

[0 0 5 9] RASO&cO-f DRAMfgj 
(MA3 1 : 02) c0±ft 1 lh'-yh (M 
A3 1-2 1 ) = "0000 0001 0 0 0" t^r 
h. DRAMf^aTh'lx-Xffl (MA3 1 : 0 2) cOTft 

1 9t'7Mi, RAS0H(CjJNKSft/S2MA>f h D R 
AMA'y^cOD^TKl/XfcilA'^^ATFUXi: L"C 

[0 0 6 0] RAS ll&cOf 3-h'^fMi s DRAMffc 
3TKVX<1 (MA3 1 : 0 2) <0±{2 1 1 t'-y h (M 
A3 1~2 1 ) = "0000 0001 000" hta 
DRAMI&aTh'U'Xffl ( M A 3 1 : 02) cOTft 

19t7Hl, RAS0IUCiSttS*lfc2MA-f h D R 
AMJ<.y7W77Y\sXii&Xft!7&7\ i l'Xt LT 
(WHS*.*. 

[006 1] Z<D*.?lZ, *RAS*<07 f 3- Hftfti: 



atT-yhJI^flMSfl*. WSJtoRASfa 
-^12 214. DRAMIWTKl/Xlkfa-HjMI 1 

t ^-a/^-gc* ras mstttm-f 6 «ttraf* . 
[006 2] ^-^>^ , j-7'r-^T^^-v 
[00 6 3] ^-^y^u-^*ffd«^t:ii, H4 

CO«to{CV-yty/$tl/v:50CODRAMA*y^(i;, ^ 
£th* * 'J 1M Xtf-grtS a> ? oH*£-;b-££# 

tr. z<r>s.ots:?)V-y\zyy\t. dramhwtfi' 

x<7)%\ ^frL>mmz'+rbti& . 
[0 0 64] -f%ht>, m4(DMX'li. RAS2C08M 

hDRAMA'y^cOTFUXlEH ( 0~8MaM 
h ) caSW-ST HV^«Ht»I l 5Wt^fc2ffl<04 
MA'>f FDRAMAy^ <0£ftX t D -<M X**8 M A'>f 
Ffc&.&c0T\ RAS 2. RAS 4 , RAS5CTj£t 
£ 3oc0A>?fcJ; 1 OCO^-x-f U— 

[00 65] RAS0«O2MA'-f hDRAMA'y 
^cOTFl'X&B ( 1 6-8MAM h) W^-TSTK 
UX^ffltRAS lC02MA">f bDRAMA'y^gilO 
#(t^ilT^I.C0T\ RASO. RAS l£*tJfrf.g,2 
OCOA'y? oTS'JcO^-i-M V? U -7f)\/-7°tf 

[0066] ^C0*§3\ #RA S»0f3- K&frliH 
5 11 6 CO J: o {C^g^ftS . 

[0067] -f^hh. y>V-Tl<7)RAS2, RAS 
4, RAS5*il«ltfDT3-H*fri:LT«. T^- 
ntgiJOaT^ilS^IH 6 MAM hcoTHU-X^ffl 

(0~16MA*4M tg-tS^TcODRAMf^TK 
l/^tt (MA 3 1 : 0 2 ) lZ#MliZft&t Z> t' 

RAS 2, RAS 4. RA S 5 -eft-fflfcfcff&t* 
DRAMA'y^cO^^AT KUX (^-yWh'l'X) 
la*77YVX e<-:JTh'UX) coraoh'-y h^Ii:* 5 

[00 68] -r^*>. 06cOj;3fc, RAS 2. RA 
S4» fcJ:VRAS5(CM93Tfc*l*^16MA>f 
bcOTh'UXiErocfeV>T(4. DRAMtSrII7h'PX<l 

(MA3 1 : 02) C0±ia8t'.y h (MA3 1~24) 

= "oooo oooo" agjaii/cfffcu 

A^-r2t:tt#ttL'5rV\ L^ot, (MA3 1~2 
4) ="0000 0000" «±. RAS2, RAS 
4, *5J:l>'RAS5cO*fflcOT3-H^ttfcLT«ffl$ 

[00 69] RAS 2^-OU-CJi. DRAMf&arh'^ 
XtCfcft-SD^rh'l^XOffl^fia^l h'-y h£>-7h 
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SflT, RAS2K*tJ&t£8MA*>f 
<nn^TYVXtft : ?h.TYVX't<7M<r> \ t*-y F (M 
A12) = "0" #r3-F*ttfcl/CJn;l6*i*. 
[0070] RAS4, RASS^ft/fflfcOWtti. 

d r a mwit f ix^tc «(t <& n^r f i^xconfefts 

A s 2b'7 KEi^? httfiT, WifefcttJ&f &4MA4 
FDRAMA>?fii^;fc.<oo^7Fl'Xfc#7A7F 
U-XC9|S]C02 t'-y F (MA 1 3 , 12) <0ffi#7 F 

ftfrfcLTJnifeix*. 2V"/Yim%iih<f>\$, ra 

S4, RASSWilWt'Jt'fX^ RAS20 

[0 0 7 1] -ffcib^ RAS4(COV^Tti, fORA 
S4fc*fJC"f&4M^\V F D RAMaV^^d^T Fl^ 
Xfc#7A7FWXc0ig<02t.*y h (MAI 3. 12) 
= "0 1" #T3-H*ttfcLTin*fc*U RAS5C 
O^Tti, f CORA S5tcWJ£"t 1.4 MA'^f FDRAM 
A>?<^n^7F^Xfc;$7A7FlxX<9|§J<02fc.'-y F 

(MA 13, 1 2) = "1 1" a^Fl^SfcftiLTjn 

[0072] COJ:'5lCRAS2 > RAS4, RA S 5 
OT3-F3:ft£#y£-tl>fc, RAS2tf98MA'«f FD 
RAMA'y^WiO~l 6MA4 hcOTF^X^fflcO* 

OWk^-y ( 0 , 2. 4, 6. )#W93T4> 

it. RAS4<04M/\'4 FDRAMAV^WiO—1 6 
Ma'4 h£7)TFUXKH(04'O$SC^->''<0-gP ( 1 , 

5. 9, ) jMW53T4>*L RAS5W4MAO 

DRAMA>^t{i0~l 6MAM F<07F*UXfi5H«9 
^cO^coSB&^-v (3, 7, 11, >#W93 

[0 0 7 3] L£# { ->T, 0~1 6MaM FOjgHTJi 
arj?-feX*<ff*)ixS^rttt, RAS 2 , RAS4 „ R 

AS 2, RAS 5. RAS 2, fc^-5Jf#T\ 30 

COD R A MA> ? y&^-^m^T'^Str ? -fcX Sft 
*. 

[0074] /;W-r2ORAS0, RASlf 
it-mo-fa- Kjfctttt. JJWXkdfcfr*. 

[0075] -fftfc*., RA S 0 , RA S 1 fiimo 
r'3- F&fth LTii, ^;U-7 , 2 tffl 0 ST 6*1 
ft4MA'-f F«07 FbXiEH ( 1 6—2 OMA-f F ) (C 
a-f&^TODRAMIWITHU^tt (MA3 1 : 0 
2) t^iiKflqeE-t^t'-yF^fc, RAS0, RAS1 
ZtlZtOZftm- h D R AMA'y ?<F>i] yM.7 F UXi: 

[0076] RAS0, RASlfcMOSTfe^l&'&W- 
4MAM F<97F'l/XS5ffltCfc^TJi; DRAMHS7 
Fl^Xffi(MA31 : 02) cO±fi[10t'-yF ( M A 3 
1~2 2) = "0000 0 00 1 0 0" tf&miX 

(MA3 1~22) = "0000 0001 0 
0" tt, RAS0. RAS lcOtti&Of 3-F^ttfc I 



[0077] RASOfcOWtli, D RAMUS 
7 FUXKfctt Sp'77 FV*OBJttffiafc&< 1 b'-y F£ 
v^FSftT, RAS0fcWJE"fl)2MAM FDRAM 
a>?<oo *?T Y-XsXttiyAT F 1-X fc cOPalcO 1 t'-y 
F (MA 1 1 ) = "0" j&^s-FjfefrfcLTJDiWl 
S. 

[0078] RASlfcOWCk. DRAMI&87FP 

xtfittio^r Hu^BiBWia^i t'-y fs^? f 

§*U\ *it£*tJfrf 6 2MA.-r FDRAMAy^con 
VTVlsZbtiy&TVUZCQfflcDlV-v F (MAI 

1) = "i» tff'a-KattiLTtoiMi*. 

[00 79] ^OiotRASO, RASlWf3-H 
RAS0O2MAM FDRAMAy 
?fc«:l 6~2 0MaM FC04MA4 Fc07F^i5iB 

O+tfJfl*'*-*/ ( 0 , 2, 4, 6, ) jWWJST 

6*U RAS l<02MA%f FDRAMA"y;?t;:(i3fiK 

-^'(1, 3, 5, 7, )*qW0STi9*li. Uz 

ifi~>X. 1 6-2 0MA'-f FcOKHt'jl^7^-feX^ff 
btlhmz\t, RAS0, RAS1 S RAS0. RAS 
1. iV^JI#T\ 2o<0DRAMA>?#'<-i/ 

[0080] ZVXolZ. ^- : s4V?V-7\^ 4V 
? y -7?Hr-Tff)7 F ^x«BK*jl£#£f & t'-y 
F^iJts o»77FUXi:^7A7FVXi:c0PBl(0filfSt' 
•y hMfcfc*^Vvt#RAStf>7 f 3-F*fr£8{jeU 
-eii$:RAST3-ri 2 2£R5£-f*JWCS&1-* 

[008 1 ] RASr3-^*l 2 2^cor'a-F^fr<7) 
IbM.Zt'OttVmWviS'y? 1 2 OCiffiffiJWRffi 
JtQJIti* BIOS R0M14£0IRT;l/-f->(c; t }:o 

[0 082 ] 07tfi. B I OSCOI RT)V-+yt,z£ 
[0083 ] : sXTWV7-it>%1Xhb* IRT/U 

— fyji, #DRAM/N'y^co^ ; ey^'f 7 (a 

yJx7VUXHXV : a^7V]yX^ti^tl<7)\z-/h®) 
Zm^. %<r>* : £Vrt>??A7\ l Z Ltztf-o XX^)*jr 
A XSrtWtS-t* (Xr-yTS 11). #7A7FUXi: 
0^7 Fl^X-tn-eflWh'-y FUJI, fXhjpfiDRA 

F • 3y<7xXF5r*'fT-ri»;ttJ;^-C^tiit^ 
I.. 

[0084] dtOXr-yrsi l-Cfiteh.i^tyif'f 

*. 

[00853 I RT/l^-f yfi, i'X^ArtCDD 

RAMA'y^co^^ySKS^tT^ (Xf'yrSl 

2) . i<o^*ySE{rctt, H4TRBBUfcJ:dfc:, 
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s. 

[00861 «vv{\ I RT;W- 

h uxKH*tc-5-<o«fflta-f s d r a Mi^ar h ux 

I) (^T7/S 13). 

[0 087] ^-^4 y*y-X7-*f-?**£JH^ 
=5r^*&ttt. IRW-fyil Xf77S13T« 
£Lfc#RAS«^T3-K*ttS\ ^^RASf 
2 2<Z>rt«uyx*C*7hT£ (xf^rs 
17) . <K^T\ IRT/l— f-yJi. U*7TYVX/tl 
5A7KUXv;H^rW1fl 2 3<^rtSU^X^fcn 

<7)&m£RAsmmzmit?&fflffl^y*?$:*:v b-t 
fteftxf-yrs i lTm^i^^yAy^^r 
[0 0 88] ^-^>f y^'j-yr-^f;^ 

£SfH^£*&fcfcL I RT;I/-f-Mi. Xf77Sl 
2 * U 1M XJI tES U:DRAM7 7 7* tta! -> 

Th ^-s^y*y-x^*^i^r&s^s u 

T77S 15). <X^T\ I RT;I/-fyll 

b' <y h ?IJ fc V VC# R A S tf>T 3 - Kftft *39ft 

S (^T77°S 16). 

[0 0 89] ££>fi. IRT^-fy(l xt7rsi 
6Tft£Lfc#RASttc0r3-Hftfr*. RASfa 

7) 0 I RT;^f yll d^7K1/V*7 

A7Fl/X7/Wl/;f 1 2 3cOI*llBUy^^fcn^ 

tku xstefiH * r a smmzm&tbmwu * 9 

Sr-fe-yhU V hW^IlIB 1 2 6<Ort»U 

xX ? fc'*- yt *y h^tffiffl-t S CPUTh'l/^ 
fflBtRAStt*CJt^S*iJ«/^^^*-e-y 
(Xf77 a S18) . o^7FUXBffif&ftWi. Xf7 
7°S1 ltM^W^'jA'y^^^rt, ^-xM 

KUX^Gffitcotvni. Xf7 7°S1 lTlfcifSSiifc 

[0 0 90] H87iMI21 2Sr#BBLT. DRA 
MAy ?<0*t U ->M X»ffl^OIHa£KWS . 



[009 1 ]**f. [28£#!gLT. l#tf9RASTT 
? -fe XIHW "TIB* DRAM^'y^ coajito v ^TK W 
S. DRAMA'y;(i H^Oi^fc. 
7* 4 C04 o^)A> ^ l,z±m$tl& . 

[0092] ^7°l<7)DRAMAy?f^ 2MAMh 
tfW^y-*MX£^Tf ;(7)N71(7)DRAMAy 
5 1 2K ( lKffx5 1 2?iJ) X8t> MSiRtf) 
4Mt'7 hDRAM^T£4mX/C&9. oWK 
I/XCOfcV Mfilil Ot'7 K ^7A7h'UXt0t'7b 

[0093] ?4 7*2(DDRAMJ<>?},i^ 4W<4 h 
O^^'J^XSr^TfS. ?L<7)9 4 7* 2 COD RAM Ay 
1M ( IK^XIKW) X4h*yHffig04Mh* 
vhDRAM^yXS:8ffl^Tfc l 5, O^THUXCO 
b^y Mitel 0t' 7 h, *5^7K^b'7 MBtil 
0b'7 bX'foh. 

[0 0 94] :M7 0 3<7)DRAMAy?i^ 8MA>f h 
<7)^y^MX£frf <Ic7)?>f7 0 3<7)DRAMAy 
2M (2KffXlKJH) X8t'7 hffi&CDl 6M 
h*»y hDRAM^yXSr4ffl^T*5 , 5, n^TKl^X 
^)h'7MSiil lh'y K *7A7f'l/m J 7 nm± 

10t'7 bX'fol* 

[0095] ^>fr4«0DRAMA*y^H 1 6MA4 
htf)**yiMX£*"$-6 0 7*4 c?)D RAMA 

y?ti. 4M (2KfrX2KJiJ) x4tfvMtJ&016 
Mb"7bDRAMf77J8MW^l O^THU 
X<0t*yMH«l lt'7h, ^5A7Fl^Xtf0h'7Mg 
{41 lb'7 bTfcS. 

[0096] H9, 010. fcctl^iai lfctt. -tn-P 

tiHicos/xf-A^^ y i 3. ±ifg^^y4 k it/ 

[0097] yXfA^^'J 1 3¥94 7°1<7)2»7)2 
MA>f hDRAMA>^KJ:oT*fi£SflTV^»-&fc 
li. 09fc^S^T^5J:-3t. — ;6-<7>2MA>f hDR 
AMAy?<04O<0DRAMf7 7*«RAS Ottfcitf 
CASmz£Mfflfc$tl % ttejT<D2WU b DRAMA' 
y^C04oeODRAMf-y7°ttRAS 1». loi;t/*CA 

satftasasfis. <iix^2oco2My^b 

D R A MAy ^ rtcO^TOf* «y 7°(i. ^ ^ 'J 7 H l^X^ < 
X3 3. *5j:tfT-*AX3 2 2«(:t«^il 

So 

[0098] <Iil^20^2IViyS*->f h DRAMA'y^i?) 
if^^^KUX^StlS*^. RAS 0 t RA S 1 

^•ht>tfttmtihMz£^xm%.$ti&. 

[009 9] RASOmtfimZtltz^Z^ %CO$f 
\*Z*^)TbVX^X3 3±fctB*SilTV^S7HUX 
€<7)Ttil Ob'7 h^D77Hl/Xh LT^cORASO 
«tSS»S <1T V ^6 4 OCT)^ -y T iZ*tl?tlXL V&ttl 

s. icoa. RAso»fc:«asiirv^4o^-yr 

Ji, CAS ilW^^ix^B^ic^ ^ y 7 H UXAX 3 3 
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±tatfj3iVO**7 Fl-Xffi<DT<i9 h*7 F£^?A 
TY\sXt LTKOiitf. 0 b'7 F<7>o<77F 

UXfcitf 9t*7 hc0^7ATKl^XtJ:-5TRASO 
tSfc&gIS ftt 1, 4 OOf - 7 7* *ftefXtf9|5]-#tfi# ; 
PJB#tc T F UXftjgSfl. 1 f- 7 7" Sfc 0 8 1' 7 h o^- 
If 3 2 1 7 F JjiftTR A S 0 ||{;:*tJ55't & D R A M A'y 

[0100] H*fc v R a s l tfc&*ft»$#ifc*£fc: 

STFl^ilOTffil Of 7 bOU^TKl^fr'-eOR 

a s i KfcjansnT 4 o^f -y rtr^n-wux o 

ji^ftS. iOft, RASl«fc*tt3il"0>a4 0*> 
f'yriJ, CAS ttPtf«3 CX ^UTKl^XV < 
X 3 3 ifcjfcfj S *VC V ^ T F ]/Am<?>TO. 9 1* 7 F CD 

Fl^&il/^f yFc9#5A7Fl^.£J:-3-C. RA 

s i mzifewiz tix us 4 o«f v r-tfi-eiioH-is 

ItfidB^Hi^tr F fu 1 f - -y 7"3fc "3 8 h* 

7 h<50-^H-3 2 h*7 FJjMSTR A S 1 mzttm-f b D R 

[0101] itlS-X^'M lfr'^ T3c7)lffl08MA 

4 FDRAMAy?£j;oTfff££ii-0^*§-£K{i, 
^1 0t^$ilTV^J:'3lC. *<r> 8 F DRAM 
> n' >- ? CD 4 OCD D R A M f- 7 T{ i R A S 2 HiJ X X/ C A 
S&K&jffig^SilS. tfz. 8WU FDRAM;\':x 
^rt<7)^:Tc7)-f-7T{±, >t'J7F^U33. *5«t 

r- 3 2 2 *)305r fib . 

[ 0 1 0 2 ] R A S 28#tt»3*Ufc«£fcli, ^OB# 
U T F 3 3±CSWj $flT V ^6 7 F I'X 

fiCDTftl lt'7h* { n->TFUXi:L-C-?-^RAS2 
M»ctg^$ ftT v ^ 4 - 7 T K -f-ii -fiiJX 9 & ;* ft 
<H<5Df*. RAS2Htfg^$il'rv->|,4-3£7)f-7r 
(i. C A SH^^^fL^^tC^t D r F 3 3 

MzftJrZtiT^hT WxmcOT&l 0t'yF£#7 
L-TYVXt LXWW&ts. ^ix^> 1 1 h*7 FcDo>77 
F'U*fc 1 Of 7 hco^^ATFL'XtCioT. RA 

5 0 m (ZffiRS itt V >4 4 OCDf- 7 7**<l<WlO««t 

8 f 7 F<7)£ft3 2 f 7 F3MiT\ R A S 2«fc*«6t 
|>DRAM>Ky;?tfy-F/74 F7?-feX$ill>. 
[0 103] 8S6**y4 2#?4T2c92ffltD4MA* 
4 hDRAM^>^CJ:->TaWc8ilT^&*&Kli, 
01 lfc^SftTV^idfc. -■ft<7)4MJM FD RA 
\* V ? <D 8 OC0 D R A M f- 7 7*ti R A S 4 Hfc i tfC 
AStt£#SffiK3tl. ftW^M^M FDRAM/N'y 
?CD8o<9DRAM-?-77 , teRAS SUfcltfC A SiMi 
iiHUMrW FDRAMA 
y7ficr&X<Q1--v7te. X* y 7 KUX;U 3 3 , 

[0 104] < Ii"l£20CD4MAM' hDRAMA>?« 



^^^TH^ftSSilijWi, RAS4 hRAS 5 

[0 1 0 53 RAS4ab5*N»*<Xfc«^fcHi s *<7)I$ 
t,ZX*:V7 VVXrtX33±.\,Z&l}Zi\X^bTYl'X 
ffiCDTftl Of 7h* 5 o>>7Fl^XfcLT-?-^RAS4 

ft. £<0ft. RAS4^{C^$n.TV^|,8^c7)^77- 
tt, C ASmffitoZtvfcWz* ^ "J 7 F 1/ AA'X 3 3 
±(CUi^ § tlX V ^ 7 F lx^fiOTfi 10t'^^7 
ATHW^fcLTKOatf. i*l^>l Of 7 FOO-77 
F^fcit^l Of 7 Y-CO^yAT^UXlzX-oX. R 

A s 4«fc»«snT v^* 800f - ■vr^tL^tLcr>m- 

(oim&mtmB&zr f ^jgjes^ 1 y rsfc o 
4f 7 f^h-3 2f 7 hmx'RAS4mziam-rz> 

DRAMyN'y^^'y-F/7-Y F7^-b^$fL&. 

[0106] Piat, ras 5&mmztitzm^z 

(i. ^<7)^C^^y7FlxXAx3 3±CtiJ^$ixTV> 
l>7FV*<I?)T{il Of 7 F* { n'77FlxXt LT-e 

<t)r a s 5mzmistztix^h 8o«f ync^-en 

WW&ttlZ. ^<m.. RAS5»KSi^$itTV^8 
ocof - 77li. CAS i!#ft§?$ fl^^O t y 7 F U 
^a'x 3 3 iCtfcJj 5 fLT l ■> b 7 F l^xfflWTffi 1 0 f 
7F^*7A7Fl'XfcLrK0atJ. iil^>10f7 
F^)a^7FUXt5j;lXl Of 7 FS0*7^7FU-Xfc 
ti-^T, RAS 5lSttg^$ilTV^ 8oc0f77f 
ix^<7)|5|-lE1Sfi[MA 4 |3lB#C7 F 1 f- 

vrSt 0 4 f 7 FO£ft3 2 f 7 FmflT'RA s 5m 
£*tJ&t6DRAMA>-?#'J--FV5-r F7^-bX$ 

[0 10 7] iCOi-pt, DRAMA'V^CT)^^?^ 

b. *RAStitfi^$ilfcDRAMA>^<?3^ty-t 
n^7FVXfcJ:y^7A7FbXfcLTffiffl 

[0 1 083 OT. HI 2<7)7D-^^-FS-#raL 
T, I RT;l/-^yc0Xx7 7-S 1 lTStff S/tS^t 
'JIM X«|{lJ«H<0#)«:RBHt ft . 
[0 109] IRT;l^-^-y(i;, RAS0, RAS1, 
RAS 2, -<?)JfC. RAStttlftRSitfcDRAM^N* 
y^cO^^y^X^ffiJQiaSrffd. I RT;l/-f > 
tt, *-f. e?^f«ORAS|S^tt#/i'(W { l^§^-l» 
JSC. RASrn-^l 22CWJgOf3-HftffS' 
•fe7 F-fft (XT7/S2 1 ) . ^SWSR 
ASIROf'a-HftfttUTtt. ^t'J^-fXttajOfc 
S'JtCff^aftfBllIl*^^: 'J 7^-fe^t'ffiffl§ill.^ ; E 
y7FUXffi^itil<0f 7hWaffl5iiS. 
3E*fg5R A S|g$-Bfc< OflS^^TOR A S*(COV^ 

7?-bXT'^^RASH*^f£$ft : 5:^J:^c, 
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[0 110] &wt\ I RT/P~7-y«i. ?47*1~? 
4 7*4 COD RAMJiV? <7)<$X'Wii>ft? 2*7 F l/XcT>t' 
v FijW^t^^^ODRAMA'y? (i]yJ*7 F 
WCA=1 lt'yF. o«77F*UXRA=l lt'-y 
F) ***OE*r«RAS||lK»«$*iT^6i:«SEU. * 
CODRAMyN'y7(C^LT7^ F • 'J-F • 3>"<7f 
XFSrff? (Xf -vrS22) . CL<7)i§3\ D<7THL- 
V*7A7Kl/X7;Pf7'u;tl 2 3t:li, iM7* 
40DRAMA>? {CttJfrt SSfJUfv X * #-te >y F £ 
ai.. 54 F • y-F • ay^TT^hX'it. 54 F7 
F'UXOOOO 1 0 0 OH (mil 6Jt^2r^rf) <D 
54F7?-bXfc, y-F7F^X00000000H 
(Oy-FTr-tzttffrhti* *<?y£myA\-y : -9b 

3) . 

[o 1 1 1 1 tu iWE««RAs«tiaefc:js«$*i 

T V> h D R A M; n" > 9 L Jt 51 0 W ? 4 TA <T> D R 
AMAy?T'S>ft(£. 7FI-X0 00 0 1 OOOHtiE 
»tr-^Sr»Satr«lt4*T*6iO'C. 54 Ft-? 
fcU-Hr-^cOffli^-Scfc^fr. }$4*rf>R 
ASatHlgt^^il-CV^DRAM^'y^^tO* 
7A7 Fl-XgtfU Of y FkTF<0:?4 ri s ?47° 
2. *fc{i?4:r3W*y?r&ofc*£fcli. 54 F 

AtJ:S. 

[0 112] -f=5r*>*>. Xf77 , S2 2-Cli?>f7 , 4« 
DRAMM'y^^ffi-fSfggA^il-CV'.l.tOT. 7 
F'l'XOOOO 1 000H(D5'f F7?-feXI${;:tiJ}j£ 

tll.1 1 t' y FCDO^F'l'XRA (MA2 3. , 

MA 13) =0000000000 OX'fo*) » llt'7 
h^WKl/^CA (MA 1 2, MAO 2 ) 

= 1 ooooooooootw. fiy&rvvxmr 

1 Ot'7 FOTcDDRAMAy^cfc^Tfi. 1 lh'-y 
Ft9#5ATF*UXCA<0ft±{afc.''y FMA1 20ffl 
"1" {i**I£ft£. 9 ATI. 94 T2. 

tMt9 4 T3CD^>9mmZtlXi<^i%&l,Zl l i. 5 
4F7FWX00001 0 0 0HO54 b79-tXl,zX 
ot. -?-O5 l c5lfi : fcfc{tl.*7ATh'^XCA=0 0 0 
OOOOOOOTflB£S#l««tfi, t^hhTYVXO 

oooooooHtf-^tftfS&aii*. iiifci 

y-F7Fl^X00000000H<7)y-F7?-tr 
XtU** SB S 'J - K r - ?A*54 Yt—9 b~$Ct 

[0 113] LfctfoT, X-f'y7*S2 3-C54 Kf- 

^fc ')-Yr—9<^-mm^ixt^\t. msst*. 

R A S *g tzffiM £ftTO|,DRAMA"y:? <i&£ L £ il 
00^4 7°4<5DD RAMAy^ (CA= 1 1 tf-y F. R 
A=l 1 £7 F. .X^ 'JIM X= 1 6Ma*4 F ) T*S 



knfeZtl (XT7TS24) , 54 br-9b 
A S«tC»«S*lT^4 D RAMA'y^lW 5 AT F U 

x t'-y Fifctf 1 0 t*-y fwt<»)?4 r ( ?4 t* 1 , 

?47"2. Oz\±9473) *>DRAMA>??**fc 
[0114] -t=5r;b*> s I RT;P~f vli. ? 

47^0<W::;fr5A7F'l'Xt*-y F&tf*in^47-3 
(*fcMt*-f:r2) *M*y«Mt (#5A7Fl^XCA 
= 10tf«y K a^7KWRA=l It'-yF) 
JtHRASmctJNJtSii'CV^kajgL'C, -5-iODRA 
MA';y;?{;:*tl/C54 F • 'J-F • ny^TrXFSrff 
? (X-f-y7*S2 5) . ZCOyJ F • y-F • 3>^7 
xXFT'ti. 54 F7FUX0 0 0 00 80 0Hc?)54 
F7?-feXfc, y-FTFl/XO00000O0H<7)y 

-Fr^-fext^^ix, -e<7)B#<?)54 Fr-^t y- 

F'-r-^^-gC^iE^'pAL^ixi, (^f y7S2 
6) . 

[ 0 1 1 5 ] t, U ®m%.R A S«t(cHK«g^$il 
TV^DRAMAy^^-e^5X.TFlxXi[A>9f -y 
F JilT<0? 4 7° 1 WD R A M Ay ^ X'fo r>tz ^t(±, 

maifc n 5A7 f ux<7)g_h{it' -y f " 1 " tm 

&Ztl&t:lfb. W>f71«DRAMA>WKl/ 
XOOOOOOO 0 HTtl^ftSSffiCr-^tfff # 
E^^S. Zcvm^ y4 FT-'-^t y-Fr-^<?)fi 
{i-irfl-o Lfcj&*o-C\ 54 Fr-^fcy-Fr-^ 

^ilTV^DRAMA'y^^-YriiODRAMA'y^ 

(CA = 9h'vF, RA=10b'-yF. *^)*t4X= 
2MA'4 F) X'h&knfeZtlZ (XT77S27) . 

[0116] Sttgm A SUtlQRKaSKSflT 
V D R A M a" y 9 tfmfe L tz il *) <r> 1 0 f -y F CO* 7 
ATF'UXh'-y Fgc*^0^4r2i^*i^4 r3«D 
RAM^V^tftM, TF'l^XOOO 1 OOOOHK 
!EmzT-9Zm%iLtsZttfX'$h<7)X\ yJ Fr- 
^ty-Fr-^Ott{^-i:t=Srl». LfctfoT. 5 
4 F r- 9 b y - F t — ^ WF-^tttB $ ftfe*&t= 
{is ^4 7'2il^{i^47°3c7)i:'^^<7)DRAMyN'y7 
*^i?nTV^^Sr^tb-tS^t, »:<7)J:o^Xt 
■y 7"S 2 8 W&^ItffffcilS . 

[0117] fSrb^. I RT/i/— f-vtt, 4-SJi. * 
n^DRAMA'y^otfC'o^TFl'Xh'-y 
V^^'47•3^0DRAMA>^ (^7ATFPXCA=1 
Ot'yF, D'7TFl^XRA=l lt'vh) tfffiMSil 
TV^StS^LT, -?-^DRAMyN"y^(C^LT74 F 

• y-F • ny^TrXFSrffd (Xf--y7-S28) . 

[0 118] ZCOyJ F • y-F • ay^TrXFT' 
(i, 54 FTFUX00400000Hc7)74 F7?Hr 
Xt. y-FTFL'XOOOOOOOOHfiOy-FT^ 
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■txktftfhtl. ^co^coy-4 Yf-fb 'J- Ft-? 

[o 1 1 9] t,L. ®£tt&RAsmizmmz&mzti 

X V i& D R A M A y ? I tz M *) <T> 9 -4 7° 3 CO D R 
AMAy^T'&tUf, TH1/^004 0 0 00 0H{C;E 
mZT-?Zm&tsZttfX'$&C0X\ ?4Yt-9 
fcy-F-f-^OflBdPF-Rfcfcft. &£*f#SR 
AS»fc|tgiR(CtS«SitTV^DRAM/<y^#-e<0o 
77 F I'X&tf 1 0 b* y F C7) ? -< r 2 tf>A>-;? X'h *> It 
•fcfctt . 5 4 F r- ? fc U - F r - ? c7)ffi<i-gc-r 
6. £*tfi. KcomMzZh. 
[0 12 0] -fS:*)*^ Xr-y7'S2 8-C1i:^'fr3^ 
DRAM^V?CttiWSR)&MS3ft.TV*SOT\ 7 
KUX0 04 00 00 0H7'f NT^-feXB^tzai^Sil 

I>1 1 b'-y Ftf)C?77FUX{;iRA (MA2 2. , 

MAI 2) =10000000000 X'h 0 .. 10b'-y 
hO^yATYUXCA (MAI 1, , MA02) 

= oooooooooo-e&&. U^TYUXW^IO 
b'-y Y<r>?472<7)VRhWsy7\ l Zi5\^X\±. 1 If 
■y h«D>>7Kl/XRA»iifit'7 f-MA2 2<£>ffi 
"1" MSm&tlt. ZCOtztb. 9<i72ffirt>9im 
S3*VO*4*£fc:{±» 74F7F 1^0040000 

0HO7^f vrt^xiz^x. zcoftmmztm&x 

7ATHU-XCA = 0000 0000 0 0T-^S$^§ 
-ftcbhT YVXO 0 0 0 0 0 0 0 H£t-?# 
#£ji£ftl>. ClWciO, U-HTHVX0 0 0 0 0 
0 0 0 HCOV-YTf-tXXSifriiiZtltl 1>-Ft-? 

[0121] LfcA^T. Xf vTS2 9X'?4 bf- 

RAS«t««SilTV^DRAMAy^{^gLfca 

Otf^rScODRAMAy? (CA= 1 0 t'-y K R 

A=llh'«/K ^ ; £ , Jt y fX=8MA>( F) T*£>Sh 

«5&&*i (Xr-y rS30) . 

- F t- * O-ft jWM} 3 fuWStefctt , &S2f * R A 

S*St^§<xTV^DRAMA'y^(±o^7HUXh' 

7ht* 5 10b'7h^'fr2(7)DRAMAy? (CA 

= 1 Ob'y F, RA= 1 Oh' y F, > U -T-f X= 4 M 

[0 1 2 2] <Wc. H2-CRWLfcRAST3-/l 2 

2, n*jTY\sX/i]yK7YVX-?)V1--7\s J 7*r\2 

3 , *j i^-i^h 7 FW5SH1S& 1 2 6 -til-WwOJlft 

wmmmz^xwmh . 

[0 123] 01 3Ktt. RASf3-n2 2<0lft 
WfcBBWJStfiSSfiTV^. RASr3-yi3ti, 
Hw^idfc. RAS0IS~RAS5l|(c-?-n-?-'iiWJE 
•f&6flSORAST3-F®S&5 1 ~ 5 6 £-&A/C^ 
*. £3M>RASt"3-KEH»5 l~5 6tt» WiWi 
DRAMRarKU* (MA 3 1 : 02) fcttJ&tST 



*S\ £IS£{i3 0t'-yF<ODRAMi&g7Kl'* (M 
A3 1 : 0 2 ) ^TOt'y htt£J14s&Bttfc<. Itt? 
-FfSDRAMAy^oa^ **DRAMRa7F 
UXS^t'<0^ft^A> s MA2 6. MA2 5, MA2 

4 . MA 2 3 , M A 2 2 , M A 2 1 , ?iM/t\ MA 1 
3, MAI 2, MAI 1^9h'7h^Wf3-Kl:^ 

[0 124] RASf 3-FHR5 1-5 6tii:*ix(>|5] 
tEI8Mt*"C*40T. IITIi RAST3-FE8& 

5 1 <0®8&fM£ft*l LTR>!W4 . 

[0 12 5] RAST3-F08&5 114. RAS-tev F 
^'^6 1. RAS7X;i/^^62, 9ffl^-gC 

stmauia»'7 1-79. 9mco-?x?®m 1- 

7 9. fcJ:l/AND|IlS&9 lA^flWcSfiT^a. 
[0 126] RAS-try FU^'X^6 Hi, CPU1 1 
IZi-iXV-Y/vJ Y^ffi&l /0\si/X?X'fo*) . 
;;tliRAS0S«f3-K^M*tt'7 h^J^t 
Witf, RASOt&fOra-FifefrtfHS 
<9 J: 3 (c&£3*ufc*§-&i;:fcL " 0 0 1 0 0 x XX 
1" *>'RAS0i|£0T3-F^frfc LTRAS-fe-y FL- 
i/'X?6 lt-fe-y HSitS. ii-C. XUf3-K*fr 
tUfSL&^b'-y Ftt (Don " t Carel^ft 

[0 12 7] RAS-7X^US/'X^6 2{i. CPU 1 1 
IzXiXV-Y/yJ h^m&l /OWXtX'fo*) . 
ZZiZitRA S 0«Or 3- F^fri: D R AMRST F 
t W-K/^-gCOW^mS: b' -y Vmz-?X7-f 
&*\ L^rv^3^)^^■r?>vx^T : -^' ( "0" =-?x 
"1" =-7X^L^rV^) *<-fe-yF§it5. id 
X\ -?X7tht^0<7M. f3-FftfW)t7 F?iJW 
1 b'y F<7)fiJ^S(cM®^ < . -e^b'-y FO 

tz&->x. RAs-t'y ywx*? 6 1 ctawj: a tf 

3-F^fri: LT "0 0 1 00X XX 1 " *«-b-y F§ 
iiJt^tJi. RASvx^^i/x^6 2t(i:, ^?x^ 
r-^ "1 1 1 1 10 00 1" A*-bvh$il4. i*L 
tJ;0, T'3-F^frO "0 0 1 0 0X XXl n Ort 
co "X" Ob'-yF^rr^-F^fra^^-r^ii:*^' 

[0 12 8]-a/5THRmajliI»7 1-7 9{i, *tl 
?ilD R AMU&mT F UX I f 3 - b' 
•yF|il±0-a/^-ScS-^tiJ-rS. iilA>-a/^- 
gcmttilsIK7 l~7 90#^r«i, *H6WIWI»y-h3&> 

t»&stttmpc*b. 9mco-?x?m>i 1-79 

[0 1 29] ZCOkolZ. RASf3-yi22ll 1 
*OR A SH^Tt 0 9 b'-y F<50r-^^ XtfflS^* 



I 
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[0 130] H14£#$HLT. 

[0131] n?7FUX/J&5A7FU*'7/H-7l' 
?tri 2 311. HwWidt:. 1^**7x4/1/2 0 
1, ^-yf'3-^202 > a97KU*-fel'??2 

0 3, D^rH^xrai&{aBfl] , )#x[gss2 04~2o 

7. fcJ:tA3^7Kl'X/;*5A7K]xX-fel^?2 0 
[0 132] U ; JX^7t^)U20 Hi, CPU1 It 
£ £ KttR A S 0 ~R A S 5 ||-e*l-Wll:«JCt & 6 O 

Jfrt£ R A smz&MZtltz D R AMA'y ?CDwJT K 

1 £ n -77 H W^) L S B {£■$- & 1. . 
[0133] n^r H^BBtfttaflli: LTttffl*^*^ 
&tt#S>l>0{;i, IhK-h-riDRAMWWB. Sitf 
^-xM y^'J-TV^fr*^, DRAM|biS7 Kl/X 
C0MA1 1 , MAI 2, MAI 3, MA 1 4<04 t' -y h 

xn&ftsw v** *u&» 1 o & 4 f •/ h r- ^ 

feflUSStflft. M»/'C9^^ "0 00 1" I4MA1 is- 
JB£U "0 0 10" {4MA 1 2 , "0011" (IMA 
13, "0 10 0" HMA14£Jfc&t*. 
[0 134] 1/^7x^^2 0 lfc-fe-y hSftTV* 
ht>r><m\W^7*9<r)\^\$. A7-yf3-/2 0 

(i, RASra-^i 2 2«7*3-H*S*aj*t:J:-jT 
*«5£8#i4. 0>R{f, RASf'3-^12 2CJ:o-CR 
AS0«bW4«S<x*B«i. RASOfcCttJEtiHW 
A-7^^l/^^7r^l'20 l*»4>«*it}3*i4. 
[0 13 5)A7-yf3-^202li > U^?7t 

L, *«>f3-HIS*Cfl!-5T, -feU?*2 0 3fc:4a 

[0 136] n'77HxX^^S« , )#^ini8S2 0 4 
(i, DRAM|&a7HU^MA3 1 : 0 2) C0+*»£M 
All &o>77 Kl/^^teffil ( L S B ) ttS-^ftl 

1 t'-y h (MA2 1 , , MAI 1 ) iu^TYVX 

( RA 10:0) t tTKOaj-r. H«fc. n«77Hl' 
*BWfi»flJ9S;lEIB2 0 5ttMAl 2£LSBfc-f 

&£ftl 1 h'.y h (MA2 2. , MAI 2) SrK 1 ) 

SBU o«77KU'^|IB&fflBflJ0»il8I»20 6*4MA 

1 3£LSBfc-$-*£IH 1 t'-xh (MA23. , 

MAI 3) fcttDUiU o^TFU^IWNHffiKO 1 }**. 
EB2 0 7l±MA14*LSBi:-fi^tH 1 t'-y h 

(MA24, , MA14) £D r 77 Kl^Xi L"CK 



•3 ffit. 

[0 137] i*t4»a^7T HU^BBftfiaMII 0»iHI» 
2 04-2 0 7«. W£tf/<WI/S<7*Jfiriffc:J:-»Tfil 

[0 138] C77H^-feU^^2 0 3tt. A'^-y 
T3-^"2 0 2*^<7)S^fi^{C^-C, D<77h'WX 
B!ttfiMlflJ l J»iiaB2 0 4-2 0 7*»4,tB*Sii4 4 
«^D?7Fl'Xmo£SiRLTaj7J-f£. o<77 
H^-fe>^^2 0 3CJ:->TaS?$<ifcn>77HU^ 
(4, O'>7HU^/*9A7Hl/^4rW'^^2 08fc:ft 
iteSftS. iOO'77Hl'^/'*5A7HUX-fe 
l/?^2 0 8Ctl *5A7HW^t>«|ftS*l*. £«D 
^7A7h'^t LTii, DRAM«M7H^WTffl 

1 1 t'-yh (MAI 2, MAO 2) jWRfcttJSSil 

[0 139] D-77Hl'V*7A7Kl/XtU?^2 

7 A7h'xX£jMtRfW;:.X* U 7 h'VXA'x 3 3±{Cffi 

[0 140] ^OD»77HxX/^7A7HU^-?;Uf- 
7*l/?m 2 3(Cfc^T«4, RASf3-^12 2<0f 

SB 2 0 4 -2 0 7 ttiftUZ X h D»77 K Vxm ft 
immmbtlZ. RASf 3-ri 2 2c0f 

163eS*l4ft«*MW)R A SilfcttfcU: 1 0(7)SiJiPA- 
7>WU^7r^l'20 l*»4>R*ajS*i.. -eft 
*«A^-yr3-^2 0 2{C3ati5)*t4. *l/C„ *<0A 
*-V?3-*'2 0 2fcJ:4f f 3-KIWK tJJtfo* 
7 H WX-fe ^ 2 0 3*)o<77 K UX»flllWftWW» 
A'7^^C^oTllff§iX, £ilfcJ:->TD'RAM7? 

[0141] &fc, ;;tli, n«77FU*HttMiW» 
0 tf i 0SS 2 0 4 — 2 0 7 £ X/ o ? 7 H x X -b V 9 9 

2 0 3tJ:oTo'77h'UX ( R A 1 0 : 0) <01 1 h' 
•y h^T*RAS|Rfc:jBtrflJ , 3#i6J:3t:K^Lfe 

[0142] t**>t>. 0-77F UXmte&WtfMA 1 
1, MAI 2, MAI 3, MAI A<7)\vfi\<7)i$&l l Zii 
^Xh. MA14~MA19<06t*«ym*iltj$ffl$ 

^"fSWCS*. Cl<0*|^CPU7Hl'XhD'77 

[0 14 3] El 5KfcWC{i, n»77KPX(7)T{43 
t'>yh (RA2~RA0) k±ffl2tT-y b ( RA 1 0 , 
RA9) <r>X.tfmmt<r>tt&t%~>X^h. ZcryXo 
IZ-ftLlf. CPU7HUXC0MA14— MA1906h' 
•y h$-D'77h'U'X<?D4'i26h'-y h (RA8-RA3) 
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fc LX o 77 F VX/* v AT F 7 ? 2 0 8 \Z 
mt @S& 2 0 4 — 2 0 7 i5 J; I>'a 7 T F UX-t U 7 ? 2 

[0 144] 014<OD77FU.X/#7 

RA Sf3-71 2 2C0-T 3- K*8*#ilSS*lTA»& 
DRAM7?-tX fcffiJB-f ^£ a 1 } 7 F WX/fllSg Sil 

4 ;U 2 0 1 ? £jStR LTKAffl 

n7 T F 1/X-fe I- 7 7 2 0 3 J: 5 n 7 T F UAMftMb 
AO fclfifcffd^g^&l). ZCOtzib. n77F^X/ 

ijy&T f^xv;h-tv 7-9-1 2 3fl-eJt&6<j*#& 

[0 1 4 5] 01 6tli, D^THI/V^^ArKI/ 
X^/Pf-7V7t?- 1 2 3<7)H2(7)Il]li&fflB!tW^§flT 
V*4. C<0E3l6««flEI±. u77F^X/;*7A7F 
UX-?;H-7"U7-»n 2 3F*JT'<7)r <\/-i*'J?tc<-fh 

[0 14 6] lOil 6^d^7F1/X/^ 

7A7Fl^V/l^7V7-9-l 2 3(ci$vvc(4, Hi 4 
c7)A-^-yf'n-^2 0 2fcJ:yo77Fl--X-fcU77 
2 0 3<Ditb*)t,Z. RASO—RASS&^ft-eflfcfcf 
Jfrf ■& 6flfOA-^-VT3-^2 0 2-1-202- 

0 3-6*^t^>ixTV>S. A7-yf3-/2 0 2- 
1-202-6(4, fiVf;h>>-'.X77 7--f;l/2 0 1<0 
RA S OSflUPA'?;* 7-RA S 5®m>*3*?liZftiX 
n 7 7 F !✓ X -tr V 7 7 2 0 3 - 1 — 2 0 3 - 6 O o 7 7 

[0 14 7] ifc. ftL^a^7F^^-fel^^^2 0 3 
-l~2 0 3-6<7)&8(;:(4, W^a^Kl^-feU 

77 2 0 3- 1-2 0 3-6Ci'5T#^^6aao 
o^TFl'X ( R A S 0 n?77 FI^X- R AS 5 o77 
FUX) cOloJrRASxrJ-^l 2 2C0T3-FSH 
OS tTSHR-f o77 F l-7.-t U-7 7 2 0 9 #f£(tA> 
tlXm. 

[0 148] Z.CD®$&ffimzt5^XlZ. RASf3-^ 

1 2 2<DT3-mtttMiftl,X. a^T¥UXJSMk& 
gWO#t0S52 04-2 0 IZtiZMzZLhu^TY 
UAVWfclMftt. '^-Vir^-y 2^2-1-2 
0 2 - 6 i> «t o 7 7 F 1/ X -t 1^ 7 7 2 0 3 - 1 — 2 0 
3-6fcJ:4n'>7Fl'XaS^fc#fT;bfi*. £*i 
tiO. RASt'3-^1 2 2*>T=i-H8ft<»B££ 
ftfc-ffcl, RAS0-RAS58(c*ftefl*flEL*:6 
fflgOo77Fl'X ( RAS 0o77Fl'X— RA S 5 
n77 F UX ) ££jS:-f £ Z t tfX% h . 



[0 14 9] RASf'3-^1 2 2Wr3-FSIR^ 

ix5ft^*^RAS^(cWJEL^o'77FUX* { 0'> 
7F^-feU^^2 0 9(cioTMlR$il4. 
[0 15 0] LtztfiX. RASr'3-^1 2 2«0t3 
- F*§£#5l5££;ft.T#'£> D R AMTt-tZiZ&m-fK 
£ n 7 7 F I^jWSBE * TK^Sfc * h 08&»# 
14, ft$*K<7)7FU-7.-feU-77 2 0 9(CJ:I>7F1/XS 

[0151] Srii, .TOlIil 60flMtfc»wct>. 01 
4<0^i|5l«(c, ^H50D'!77F^X£7)h'«y F5r^>5 

[ 0 1 5 2 ] HI 7 1(4, •/ Ffl^HlSS 

1 2 6^ttW&0»«!i£a^3;hXV*5. 

[0153] ■KD^-i't •/ FfJ^IUSS 1 2 6 Ktt. HI 
jrtoi. ■?(;:, U-^^7r-f;P3 0 1, ^-vt-xMaj 
^CPU7Kl/Xl/yX^30 2, -g^EHS 3 0 
3, VX70B&3O4, i^tf-gCfl^T^ftfil^" 
**3 0 5;MRtt6*i , tVv&. 

[0 1 54] VV*.?7T-i)V3 0\ \&. CPU1 1 J: 

-ixv-v/yj v*im%i/oui;x?x'h Y ). zz 

l:li^-y't -y F«SWc»tffiffl$ii2» C P U7 F U- 

X9t-5 ( "0" =vx^-f&, "1" =-?x?L3r 
n) WAS 0-RA S 5IS'?-iX'? f ix(^JB-t4*Jffll>'N° 
7^^tLT-fe«yF$^l». 
[0155] -T^t>*>, 7 FW^t'(4, CPU 

7FVX (A3 1 : 0 2) O+T, ^-^*rt7F^X5r 
^hLJtS0^7FUX, o^O, *9ATH^{cti 
o^THUX (^-^'7FU-X) 
tJitXRASf a-KfflTHU^JWlfc**. ^77A 
7HUXt«S-^ 1.^4^-vh -y MJjgfcBW-L* 

(4, KS-titv hO«g*S«t«t-aLfcv:i:tt 

[0156] ISRttt, #RASiRfc*fi&tivx^T 
-?(4„ ^7A7FI^X<7)^:f -y Ff(4^<, Al 2, 
All, Al Olz-owx^ti^ti-zx-r^htK L^rVi 
A^^T3h' yFr-^*^ffl^$ixTV^I». ^ii(4, 
-SCWSHISS3 0 3*\ DRAMAv^OfflBfcRlfiKi: 
<»{c*5^7HU^fcLrffiffl$ii6Al OiOtT 
fi[coh'-y F(cov^(4-S:W^*^^HL, A 1 0J3» 

$ilTi5 0, ±tz. A 1 2, All, Al 0<03t'-/ F 
-Hl-?-?lt4, DRAMA'y?(7)iiKj:ot*7A7H 

6. 

[0 15 7]«itf. RAS0H(C^^7-1C7)DRAM 
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(*5A7HWt7 hgt=9b'-yH tf&l&Z 
tlX^&lfr&Mt. A 12, All, A10O3b"-yh 
<7)+T'A 1 OtSWtiy&T YVX<7y~Ut LTffiffl£ 
til). Cl(?)B#{i, RASOH^jE-f^VX^T-^ 
"1 1 0" ifiV : JX9yr^ )V3 0 lie -fey 
U^'x^y-f^O 1 t-fe-y h$ft.T^6 6o0)-?x 

h^ii^,. fc'c9vx?7-'-?a>maj£ft&jWi. ra 

S. 0H^tf. RASf3-? 1 2 2tJ:-5-CRAS0il 

[0 1 58] ^-y t 7 hUSfflC PUTHU^Uy^ 
?3 0 2fc{i s iliI^ ; EU7m^CPU7Kl/ 
X (A3 1 : 02) Wrt(7)A2 6-Al l<017h*>yh 
ipi- ; Jt «y hfJSfflC P U T h* UX i: LT#8$ ft 

0 2OF*j8li, ^-iSh-yhltf, A'y^S^ifcJi^ 

ffl§ft-0>l>CPU7Kl'X (A3 1:02) tftot 

f&£-f££. Sf^TtWPEIKl 2 5*^1^*X?5 
*rfiW6£3ft&. ^US^JBWI^ttKSL 

PUTh'l'X (A2 6-A1 1 ) A^-S^t v MWfcJB 

cpurHi^xvvx^3 0 2t7'yf-$tii.. 

J: , t y ij^ffl C P U T H VX V VX 9 3 

0 20>rt3Wi, Ay? SXiftJi^-v-'SXtf^U: 
^ * U -+M ^;ub$^c p u r H uxt^jgSfti, . 
[0159] -RW£EB3 0 3«. ♦HO** 'J T9 
•feXB#£0CPU7Kl'X (A26—A1 1 ) fc^-^'b 
?hW^CPU7Fl'*l^**30 2fcflM*3*lT 
VVbCPUTKl"* (A2 6-A1 1 ) i£bVh«fc 
JttWft3W^-*T*D. A26-A1 l^ft-fft 

wtaajiss***- 1 7 1* -y h r - * £ as*-*-* . 

[0 160] VX?[H883 0 4{±, A26-A1 1 *ft 
*fW5«iaitSS«>rt©A 12, All, A 1 0 

*ayj*» -^Wx^xtiSMvitx? 3 0 5^-7x^7 

T-SSirtlllC^-i/'t -y Mt-^H I T£££-f S. 
[0161] -&W£VX?{iBl^'X;?3 0 5K(i, 
tmkt&O R A S IfcKttJfrf $>~?X9-t— 9 y& 

fts. d^-a^vx^ftfii^xx^soscortig 

ti, ^-y't -y Hi-f „ Ay ^ SX^li^-^'Sxtf 
B4Lfci$fc:. f^CRASfn-y'l 2 2tJ:-5-r 
W^S ft & R A S ttfidtlBt £ -7X 7 f - ? CIBW * it 

t , * 4 5 yy®m®3$ i25frt>\/ ; jx * jgfHi-t# 



CRASfn-Zl 2 2 (;:«]: oTSiKSftt oft I'v'x 
^77^/1-301 fl^x^x-^-gtfiJ^vxx'ft 
WlsiSX9 3 0 5<,Zy-y1-Ztl6. ZtHz£r>X. -gc 
MS-ex^firBl^vX^ 3 0 Scortgli. Ay? $x£ 
tti'l-is 5 X#$fc£ L£y< ^ V W fJVfttZtt&ZtL 
I.RAS|(:^L^7x;f-^(:SS$M. 
[0162] dOttfclftftSft^-vb -y hWglUSS 
1 2 6£<}:ftti, DRAMf&JITKl'XTiiSK. CP 
UTKl/XSrfflWt. ^tHO^^KT^-feX^frill^ 
^'JTy'-fexfc[5l-y\*y^fi.o|5i-'<-^T'*l.*^ 
£ffl5g-f ft^-xb y ^-yt -y h 

aLfcidfcTKl^saMllKl 2 l^;:J:ftcpu7^' 
^x;^>>^>D rammst Ki^x^cor b'l/x^wme 

#D RAMA'y^^-y'ff X'JiltOllKt&g§ftT 
V^a>4>T£>ft. TKUX^Ift^t^-^h 

•y hmtmitt zmixtfozt #mt % o . 

^'b -y hflg$-Satff O Z , ^^E >JT?-teX 

[0 16 3] 4fc» ^-<Sy^$iJ«IIISSl 2 5CI4, C 
PU1 lfcioT'J-H/^-f h»TtB$r*4 5>^« 
U-^'X^ 1 2 5*«ft4»*i."CV%4. dco^-f SyJUK 
W^'X^ 1 2 5 afcli, RASfn-^l 2 20RAS 

■fa-K^-f sy^*«Mtt6flHBk. ^.-^'b-yhfl 
glass i 2 -y h^JS^-f s yyift&tt 

mtim&Zti. ^^SWfg^oTRASrn- 
^1 2 2fcJ:^-i/h7 M9Bg|g»l 2 6<7)»fls?-f 

[0 164] iiifeRAS^ a-ri 22&X.1/ 

^-yt y hffJ^EB 1 2 6<Dmft?J S y^i, C P 

Ul lC7)7*b"l-XC7)7M 1^^ » /U(0?O7?, fi^fflt 

TV^mSS^TD-bX^t'tcJ; "JEffieWCft^S ^ft^ 

i<0WBB«T«, RASf'3-n 2 2fc«ty 
^->-'h 7 hflSlHlSS 1 2 6 4 S^V7h 

[0 165] ^-f SV^JWUBl 2 5J±. U7 

X^'-gcLTt^-^'t yhbWZLTltftb&ytite 
<7)Zt£%!g.LX. DRAM^m<r)XT—h-?iyyi,Zi 
oT, r^-iSTf-tX^mVmi t r^-iST7*X 
Wf&Kffi J <F> 2 o<7)«» * fcS-C S 2> <t 0 t««S ft 

•cv^-s. a^flDttfia* r ^-xr^-fex^«r^«ffij 

b*. 5 y^WWlilB 1 2 sii^-y't -y hft^2r* 

[0166] i^-VTVizTFiWS&bi t (i, BUlHir 
7*xa»f><?)RAS£iBLfc£ai:u3diTJ>£. 
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10 1 6 7] CPU1 \<r)T9*LX<r)W,t. 'J — F X'h 

ami t&s. ^-i/7?*x^itmmi izfc&s$<7) 

WPUl l<0DRAM7?-fe.Xti\ *<7)7 FU-XK 

10DRAM7?-fcX(i s -e«07HVX(C(iRlfS^<^' 
[0 1 683 r^-v'7?*x^f&l*<Bi.i K&SSE 

(4. *-/UK7?/lJ 7i/"HLDAftl, DRAM j^-v 
F-'j7l'7yi > R AS? 4 A 7-?F, ^xAU-fe 

(is cpui la^oTKi'X^bu-yADSfi-f, 

HLDAft-f, D7Ixyxa^^-7*^c7)DRAMi;7 
1^-yxift-fDRAM, -/XfA!Jt7 Fft^Cfto 

[0 16 9] *4 S^WWUBl 2 5(4RAS 
^^AT^MUSS^rtmU-CfcO, -^B*ra (tRA 
S ) J2LL RAS *-;//M#ia>'igK t . 

Sffti. 

[0170] SfcOttBtf ttc-VTt-tX^tmft. 

Mi coma. ^-ittvvm^zmrfcthtzMz, ? 

4 S y^JeP@S§ 1 2 5(4, ^-^"b >y FftfgJHC PU 
7 F U X V x X ? 3 0 2 l/z & ft $ ftT ^ £ * * y 7 F V 

[0 17 1] SfcK, ^-fSy^J«|ilBl2 5tt. C 

PU1 lI^hc7)fli2WS;x-7X^*5DRAMS:7^-feX-f 

JJW>2o*«:-KS:«rt>, **i$>*-F*»«fcSaW- 

[0 17 2] (*-Fl ) £*>*-FMiCPU 1 1 fcffi 
^p]-^- : J%T7*.X-fhZb\i±iiX' 
$>&k^oZt&m%.l.t:i><?>X'h Y ). ><.x-?x?(rffl 
0»*>0tcjG5LT, r ^-v7?-teX"Tfi&l#£j 

r^-v7^-fex^plfg«©.j tc^LT^T^RAS 
Srr-f Xx-y;ULTfc< ; £-Ft'$>l>. C*ifc:J:0. 
frfc t R A S £4 *- 771/$- £ t # or 'J f- + - v B$|§] 

[0 17 3] (=e-F2} £*ye-FttCPUl lfcffi 
<7)A'.X ? tfp]-^- v £ 7 7 -feXf I) V ^ $ V 
fc«JgU:*-F?*4. Witf. a'xvx^tM F 
Ufc r - * £ t <*£ C P U 1 1 tf y - F -f |> J: ^ 

jFififcffiS-f*. iot-K-ea. a'xvx^*^ 1 ) 



RAS*-f*-://l*>*iflH* p *4tf)T. H-^-^rt 

[0 174] £il$>*-F<^#fcffl£HfcjfOTl/rfc 
iv^. F 1 tmf^+fc^-^t >y F L,fc*»4> Lit 
fcW7 Fl/;V«*-Vi&*|Hf**£(Ctt*- F 2 
U 4£*-F2T1iW4n:/<->'*b.y FLfcv^fctf 
^&£>(4**-F 1 aWianfc, ^.-i^'b y F 

[ 0 1 7 5 ] 4fc % H 1 7^-^'t >y F«£tU8& 1 2 
6 Kfc V ^ (4 , b >y F ¥>J5g/8 CPU7Hl/Xl/y 
^^30 2Wi. CPUj^^O^^UTHl/^k-ttlc 

-?-c7)>t y 7 H uxc^JE-ri)^ t u 7 hwx y 7<o 

^tyJJMtflffiW?^ h7?*Xfcy-F7?-trXiT 
^ t 'J tt'U X IX V %4 *«*»*S^flMII 
fc-eot#0^ ; E:y7^-feX*i7'f FT^-b^ty-K 

h7^-feXi: y-F7^-fe^t-C7^-feX 

^ * y 7 f i^x 1 4-0^)^ * y 7 ^ -fe^fc:*j(t« c p 

U*^^^y7FP-Xfc*<-gCL. fi-o«^§tLtV\ 
1. 1M ^;^'Mf6i: 4-|?|^* y 7^-feX^-t^f i?^ 
aS'Jhco-gC* ? -^J^H]SS3 0 3^J:S^-xt y F 

[0 1 76] -fttbh, 74 hTf-tXbV-YT?* 
XtX'T7-tZtiMi<D* t y r^M xjif*»flr S i: * li, 
y 7 F ^xo-gtcofl-^ttTli. H^lcJi^-v'" 

■c^-^h -y hmmzmmtffrfri z kt,z%<o. 

t -y F ¥ iJ^O^< y -y F * < * 

[0177] zzx\ w&iK£ oiz. zcomtmmx' 

(4, 74\-79*XtV-Y79 J cXtX'77*:Xn$L 
cot^Vrm Xtfmft&bZlZ. 7-4 F*>y-F#><7) 
^ ^^KWflMllfcov^Tfc^-yb -y b1*e*frfc:Jn 

[0 178] HI 8Sr#reLT, 01 70^^'J 

xyratt-r- r;n 2 7T• < ia§i^■cv^l.cpu 1 1 
o> * y 7 f l^^srai t ^ * y attwis t onfli&RB^ 

[ 0 1 7 9 ] U x y 7ISttT-7';U l 2 7 1 J: 

imTVUXmJTWJ Xiil 6KAM 

FT*0, BIi8t*S<irv^J:at:. cpu^ty 

7FW.X£IS00 00 0000H~0000FFFFH 
(40 0 0 0 0 OHj&^JHSCAREAO 0-ARE A6 

[0 180] CLil(?>AREA0 0~AREA6 3^F*5, 
DRAMS: StsmmcnX V)t>U XffilW. ^tlh°I 
tbtt^S)!) ARE A4 0~AREA6 3(C»JC-fl)«-7 
Fyb'i-FUxX^lcljt HI 9(c^-fJ:3'5r8b'-y 
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fc s 8t'-y hWiattffl$gO^*>. b i t 7bb i t 60 
2fcT«y Mi!;-KMttflHR(READ ATTRIBU 
TE) , b i t 5tb i t 4^2 t'-y FJ454 FJRttti 
$ (WRITE ATTRI BUTE) s b i t 3(4D 
RAM54 h7'Df^ Mf* (WP) , bit2fcbi 
tlc7)2t'yh{i^^ y^y^jffllfffg (CASH) t 

[0181] 'J — FJSttffifB (READ ATTRIB 
UTE) (4. 'J-h'T?-fcX*f#liO^ 'Jf^-f XCOffl 

c?)b i t7tb i t602h'-yh(7)ffl^i5-tttJ;-? 
T\ DRAM, VLVN'Xico^^U. P C I Axico^ 
t'J .. ISA> ^ y OV vffc.j&»#Jgg$;h.S . 
54 FJitttt$8 (WR ITE ATTRIBUTE) 

t«tM, 02 HC^^T^2»J:3t, -e<?5b i t 
5fcb i t4C92t'-y h^ffl^irfrt ioT, DRA 
M. VLA'XJlCO^U, PC IA*_t<7);<;&y s IS 

[0 182] DRAM54 FTnf ? FtitSB (WP) 
(4, 94 HHttflMRfcJ:->-CDRAMa<?'f F7?-teX 
ttMWX&JfU Zb LXIS&ZtiX^h^ H2 2 
tCjfrSft.TV'^i'Sfcs b i t30rt§(Cj:-7TDRA 

[0 1 83] ^-wi/y^TWWWR (CASH) (4, U 
-K«ttflHS*5J:tf?-f FJBttffifgfcJ^T^DRA 
M#fg££flTViSB#fcMl,ve, fORAMO^-yx 

2 3(C^$ix-CV->|,J;-5(c s fcOb i t 2 i: b i t \ <F> 
2h'7Wi^tCJ:^t. 54 FA-y?*-^* 
4*— 54 FX;l/— TVk ^r-vy 
j.T-f-fe-7';U«^-m^*^$iil, 0 (5U^.tf . vg 
A B I OS^. yXfAB I OSfr'nt-SfifcDR 
AMx'J7l:oV^{l 4fl-yjf^ -te-7;K7)f£5£# 

[0 l 84] ^-xb 7hfl£fflCPU7KWl/yX 
?30 2£f4, CPU 1 lax^WtyTF'UXfc— i& 

^-e<?)^ ^ d r h I'Xtcttjfrf •& ^ t y r f i^xx y r 
c?>* * y uttflHg**^ =e y x y rwtr - 7^ 127^ 

t>m&&£tl. 54 FTy--fcXfcy-F7?-trXfcTg 
44 * * y xA4 x £fg£ LT US 4«*»fe*tW« i: 
^C7)i:#<7)^ ; ey7^-fex^74 hT^-t-Xty-FT 

■ttTfilftSfll.. 54 FT^^Xt y-FT^-feXtT' 

r ^-bx^co^ * y f ^4 1 sa. 

ixTV^^t y T F UXfc^EkO.X* y T7-feXB#^fc 
tt^CPU^O^yTFlxXitf-gcU JLo«» 
3ivo **1M ? /uffifflfffR i: 4-SIc7)^ * y 7? -fe xco 
1M ? /!« t ^-a^'-scf J^0K 3 0 3 c J: * 



yb -y hw«*ttfciiaife*irv^4. 

[0185] ufc^o-c. y «tt**afc8wrp& 

[0 186] ^-vt «y Ffl^fflCPUTF'U 

Xl^'X?3 0 2{;:t4, fB*tf5ff«tJDi> CPUK 
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